The existence of almost periodic, asymptotically almost periodic, and pseudo almost periodic solutions of differential equations with piecewise constant argument is characterized in terms of almost periodic, asymptotically, and pseudo almost periodic sequences. Thus Meisters's and Opial's theorems axe extended. (~)
of Meisters, Opial and Fink. Throughout this paper, C(J,R d) (respectively, C(J × ~,Rd), where ~ C R (k+2)d) denote the Banach space of bounded continuous functions ~(t) (respectively, ~(t,x)) from J (respectively, J × ~) to R d with the norm I{~1{ = suPtej I~(t)l (respectively, ]l~II = supteJ, xea ]~(t, x)l), where J = R or R +, ]. ] is the Euclidean norm. AP(R) (respectively, AP(R x ~)) denote the set of all almost periodic functions in t c R (respectively, in t E R uniformly for x in compact subsets of ft), ~(f) the hull of f E C(R, R d) (respectively, f E C (R × gt, Rd)) (see [7] ). Let Z denote the set of integer numbers, Z + = {0, 1, 2,... }. A function f c C(R +, R d) ( A bounded sequence in R d, {x(n)},~ez, is called almost periodic [5, 7, 13, 14] if for each ~ > 0, the set T(x,z) := {T • Z: Ix(n + T) -x(n)I < s for every n • Z} is relatively dense in Z. A number T • T(x, ~) is called an c-translation number of x. AP(Z) denotes the set of such sequences. A sequence {x(n)}nez is almost periodic if and only if x(n) = f(n) for every n • Z, where f is an almost periodic function on R (see [5, 7, 14] [13, 15] ), are called the almost periodic component and the ergodic perturbation, respectively, of x. We denote by PAP(Z) the set of all such sequences x. If x is a sequence vanishing at infinity, then x • PAPo(Z). Let x be the sequence given by x(n) = 1 if n = 2 k for k • Z+(x(n) = 0 otherwise. Then, it is easy to show that x • PAPo(Z) and, obviously, x is not a sequence vanishing at infinity. One can show that if a sequence x is PAP, then there exists f • PAP(R, R d) such that f(n) = x(n) for every n • Z (see [14] ). Nevertheless, {f(n)},~z is, in general, not pseudo almost periodic for f • PAP(R). In fact, let f(t) = 21nl(t -n) + 1, for t • In -2-1hi,n),
Now we consider the differential equation with PCA
where k is a positive integer, f E C(J x ~, Rd), [.] denotes the greatest integer function. Obviously, if the right-hand side of equation (1) depends only on the terms t and x(t), then it is an ODE. A function x : J --~ R d is called a solution of equation (1) if the following conditions are satisfied:
(1) x is continuous on J;
(2) the derivative x'(t) of x(t) exists everywhere, with possible exception of the point [t], where one-sided derivatives exist; (3) x satisfies equation (1) on each interval [n, n + 1) c J (see [1] [2] [3] ).
Analogous to the proof in [7, pp. 164-166] , we have the following theorem.
with g E Tl(f) have unique solutions to initial value problems, where the initial value condition is
then E A'P(R) if and only if{~(n)}nez E A'P(Z).
In order to study the cases "PA'Po (respectively, AAPo) and "PAP (AA"P), we need an extension of the space "PA"P(R) (respectively, AA"P(R+)). A function f from R to R d is called generalized pseudo almost periodic [11, 12] 
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The proof is finished. 
In particular, I~l,n+,(n + 1 + T) --~t,n(n + 1)1 < e, which implies that the sequence {~l,~(n + 1)}~ez e AP(Z). Let ~0,~(t) be the solution of the following IVP: Then q~o(t) is bounded on R. For T E [n, n + 1], we have This implies that limn--,+co(1/2n)f'_'n n I~o(t)ldt > (6Cco)/2, which is a contradiction. Hence, {~o(n)}~ez E 79A79o(Z). Similarly, we can prove the result in the case AAP. The proof is finished.
It is obvious that Theorems 1-3 also hold when R and Z are replaced by R + and Z +, respectively, for the cases of A:P, PATio, and 7).4/).
